The role of lipid peroxidation in liver damage.
The consequences of the peroxidative breakdown of membrane lipids have been considered in relation to both the subcellular and tissue aspects of liver injury. Mitochondrial functions can be impaired by lipid peroxidation probably through the oxidation of pyridine nucleotides and the consequent alteration in the uptake of calcium. Several enzymatic functions of the endoplasmic reticulum are also affected as a consequence of peroxidative events and among these are the activities of glucose 6-phosphatase, cytochrome P-450 and the calcium sequestration capacity. Moreover, a release of hydrolytic enzymes from lysosomes and a decrease in the fluidity of plasma membranes can contribute to the liver damage consequent to the stimulation of lipid peroxidation. Extensive studies carried out in vivo and integrated with the use of isolated hepatocytes have shown that lipid peroxidation impairs lipoprotein secretion mainly at the level of the dismission from the Golgi apparatus, rather than during their assembly. However, such an alteration appears to give a late and not essential contribution to the fat accumulation. A more critical role is played by peroxidative reactions in the pathogenesis of acute liver necrosis induced by several pro-oxidant compounds as indicated by the protective effects against hepatocyte damage exerted by antioxidants. In addition, even in the cases where lipid peroxidation has been shown not to be essential in causing cell death there is evidence that it can still act synergistically with other damaging mechanisms in the amplification of liver injury.